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LI ANSWER 1 OF 8 CAPLUS COPYRIGHT 2008 ACS on STN 

AB The method comprises epoxidizing liquid propylene with 

liquid organic hydroperoxide in the presence of a catalyst, wherein 

temperature of propylene gas introduced into the inlet of a compressor 

to compress is higher than that saturation temperature The method prevents 

the drain 

formation with supplying the gas at the temperature which is higher than 
dew-point temperature of the gas which is supplied to the compressor. 
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LI ANSWER 2 OF 8 CAPLUS COPYRIGHT 2008 ACS on STN 

AB A method is described for producing an epoxide (e.g., propylene 

oxide) comprising: (i) preparation of a stream (SI) containing a compressed 
liquid alkene (e.g., propylene); (ii) expansion 

of at a least part of the stream (SI) by heat absorption and at least 
partial evaporation of the liquid alkene; (iii) reaction of 
the alkene obtained according to step (ii) with a 



hydroperoxide (e.g., hydrogen peroxide) in the 

presence of at least one solvent (e.g., methanol) and at least one 

catalyst (e.g., titanium silicalite) to obtain a mixture containing the epoxide 

and the solvent (s). 
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In a system for manufacturing propylene oxide by epoxidn. of 

liquid propylene (I) with liquid organic hydroperoxide 

in the presence of a catalyst, >2 pumps are equipped in parallel in 

a passage, through which I is supplied. In this system, supply of I is 

ensured, thus preventing deactivation of the catalyst even in an emergency 

case where one of the I-supplying pumps is terminated. 
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The invention relates to a method of regenerating a solid catalyst used 
for an epoxidn. of propylene and an organic peroxide such 
as cumene hydroperoxide in a reactor filled with the solid 
catalyst, wherein a liquid such as propylene passes through the 
reactor at a temperature higher than the maximum temperature of the epoxidn. 
regenerate the solid catalyst. 
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AB Titanovanadosilicalites are very selective and active catalysts in the 
epoxidn. of olefins by peroxides. Diluted H202 suffices to afford 
high yields of the epoxide. V incorporation at levels of Si:V = 100-2500 
effectively changes the characteristics of the titanosilicalite into which 
it is incorporated to give near quant, conversion of propylene 
at selectivities >90%. For example, reacting liquid 



propylene with H202 (30% aqueous solution) in MeOH for 6 h at 
35°/500 psi under N in the presence of K-exchanged Ti-V-silicalite 
catalyst (average particle size 130 nm; preparation given) gave 95% 
propylene oxide with propylene conversion >99%. 
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AB Epoxides are prepared in the liquid phase by reacting an ethylenically unsatd. 
compound with 1 part organic hydroperoxide in 4-20 parts anhydrous organic 
solvent at 80-160° in the presence of molybdate catalyst. The 
molybdate, which has good solubility in the organic medium, a high 

concentration in Mo, 

very high catalytic activity, weak acidity, and high purity, is present in 
a concentration of 10-4 to 2 + 10-3 mole/kg. solvent and 
hydroperoxide. Thus, 400 g. com. Mo03.H20 containing 90% Mo03 was 
dissolved in 900 g. concentrated HCl (d. 1.19) preheated to 90°, the 
mixture cooled to room temperature, the molybdic chloride separated from the 

reaction 

mixture by extracting twice with a total of 2 1. Et20, the ether solution 
dried and 

evaporated to give 905 g. colorless crystals, the crystals redissolved in dry 
ether, 440 g. propylene oxide in 500 cc. Et20 added to the solution 
at 10-15° during 3 hrs., the mixture stirred 1 hr . and the precipitate 
filtered off and washed with dry ether, water-saturated ether, and then dry 
ether and dried at 40° under vacuum to give 465 g. 

propylene glycol molybdate (Mo04C3H6) (I) containing 71.9% Mo03 . I (1 
g.) was dissolved in 1 g. propylene glycol at 100°, the 

product mixed with 500 g. tert-BuOH, 500 g. 99% tert-BuOOH added to give a 



solution containing 5 + 10-3 g. atoms Mo/kg., 10 cc. of this solution and 20 
cc. liquid propylene at -80° were sealed in a 
pressure-resistant glass tube, heated to 110°, cooled to 
-80°, and degassed to give a solution containing .apprx.10% 
propylene oxide with a 79% conversion of hydroperoxide. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO.: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1969:471417 CAPLUS 
71 : 71417 

71 : 13231a, 13234a 

Epoxides: molybdate catalysis 

Poite, Michel 

Naphtachimie 

Fr., 5 pp. 

CODEN: FRXXAK 

Patent 

French 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



FR 1550166 



19681220 



FR 



19670811 



ANSWER 7 OF 8 CAPLUS COPYRIGHT 2008 ACS on STN 

Olefins are contacted in the liquid phase with tert-BuOOH at 

50-200° in the presence of a Mo metal catalyst whereby the ratio Mo 

metal surface to the number of g. hydroperoxide is 1-20 cm.2/g. 

Thus, 100 g. liquid propylene was contacted with 22.4 

g. tert-BuOOH, 22.4 g. tert-BuOH, 140 g. xylene, and the Mo metal 

catalyst. The following results were obtained (ratio cm.2/g., reaction 

time, min. temperature, conversion in mol . %, and yield of epoxide with respect 

to converted hydroperoxide given): 23.3, 60, 110-11°, 

90.8, 64.7; 23.3, 20, 110-11°, 52.7, 72.5; 3.9, 60, 110-11°, 

82.5, 75.2; 3.9, 20, 110-11°, 32.1, 90.5; 23.3, 60, 105-6°, 

73.5, 74.7; 3.9, 60, 105-6°, 75.7, 79.2. A mixture containing 1.73 g. 

1-octene, 0.513 g. tert-BuOOH, and a Mo metal plate with a total surface 

of 1.8 cm. 2 was heated at 102° and kept 20 min. at 102° 

(ratio Mo metal to tert-BuOOH was 3.5 cm.2/g.) to give a conversion of 37 
mole % and a yield of 100 mole %. 
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AB The title compds. are prepared by contacting C2-4 olefins with a C4-8 
tert-alkyl hydroperoxide at 50-200° in an organic solvent 

containing at least 20% by weight hydrocarbon in the presence of metallic Mo 



Mo compound Thus, expts. were carried out with 25 g. 94% tert-BuOOH and 

0.05 g. Mo (CO) 6 as catalyst while tert-BuOH and C6H6 were used as solvent. 

To this mixture was added 100 cc. liquid propylene and 

the reaction carried out 1 hr. at 110-11°. The following results 

were obtained (tert-BuOH in g., C6H6 in g., C6H6 % by weight, conversion in 

mole %, and yield of 1 , 2-epoxypropane in mole % given) : 0, 125, 100, 92.2, 

88.8 (at a reaction temperature of 106°); 25, 100, 80, 82.0, 89.3; 50, 

75, 60, 70.8, 84.8; 75, 50, 40, 58.3, 86.0; 100, 25, 20, 47.0, 86.5; 125, 

0, 0, 43.0, 77.2. A similar experiment with 25 g. tert-BuOOH, 0.05 g. Mo (CO) 6, 

and 125 g. tert-BuOH and no hydrocarbon solvent gave, when treated with 

100 cc. liquid propylene 1 hr . at 106°, 43.5 

mole % conversion and 64.3 mole % yield of 1 , 2-epoxypropane . Under 
optimum conditions a yield of 75 mole % and a conversion of 89 mole % were 
obtained. Similarly, 22.4 g. tert-BuOOH (100 %), 22.4 g. tert-BuOH, 0.1 
g. Mo (CO) 6, 100 cc. liquid propylene allowed to react 

1 hr. at 110-11° gave with 120 g. xylene (isomeric mixture) 93.7 mole 
% conversion and 70.0 mole % yield. The use of 140 g. xylene gave 91.7 
mole % conversion and 80.2 mole % yield. The latter experiment carried out 
with other catalysts gave the following results (amount of catalyst, 
catalyst, conversion, and yield in mole % given): 0.05 g., MoC15, 92.0, 
82.0; 1.5 g., Mo02 (freshly prepared by reduction of Na2Mo04 with NH2.NH2), 



95.0, 74.0; 
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